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1 . A gate stack structure situated over a base semicoijfauctor material layer, said 
gate stack structure comprising: 

a gate oxide layer on said base semiconductor material layer; 
a gate layer, composed of a first conductive material, on said gate oxide layer; 
a layer of refractory metal silicide on sara gate layer; 
an undoped silicon dioxide cap on said layer of refractory metal silicide; 



a spacer over a lateral side of the 



gate layer and in contact with said base 



semiconductor material layer, said spacer being composed of a nonconductive 
material, wherein the lateral side of th^/gate layer is oriented perpendicular to said 
base serri^EB^uctor material layer; 

a ^orifeict plu^l^^Br ^^with c aicL base semiconductor material layer 
composed of a s^gpnd ^nd^ti^fe malarial, and being situated adjacent to the gate 
layer; an^ 

a layer of dope^^^n dioxid^ over said spacer, over said undoped silicon 
dioxide cap, and in contact ^E^^dUfontact plug. 

2. The gate stack structure as recited in Claim 1, wherein said nonconductive 
material is composed of silicon nitride. 

3. The gate stadk structure as recited in Claim 1 , wherein: 

said nonconductive material is composed of undoped silicon dioxide; and 
the spacer As integral with the undoped silicon dioxide cap. 

4. The gate stack structure as recited in Claim 1, wherein the semiconductor 
material is monocrystalline silicon. 
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5. The gate stack structure as recited in Clajm 1 , wherein said refractory metal 
silicide layer is tungsten silicide. 

6. The gate stack structure a^ecited in Claim 1, wherein said layer of doped 
silicon dioxide layer is cqppfcs^d of a jrraterial selected from the group consisting of BPSG, 
PSG, and BSG. 

7. The gate stac^strwture as recited in Claim 1 , wherein the spacer is composed 
of a material that is one of/silicon nimde and undoped silicon dioxide. 

8. The gate stack structure as defined in Claim 1, wherein the first conductive 
material is polysilicon. 
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9. A gate stack structure situated over a base monocrystalline silicon layer, said 
gate stack structure comprising: 

a gate oxide layer on said base monocryslfalline silicon layer; 
a polysilicon gate layer on said gate oxide layer; 
a layer of tungsten silicide on said polysilicon gate layer; 
an undoped silicon dioxide cap on/said layer of tungsten silicide; 
a spacer over a lateral side of the gate layer and in contact with said base 
monocrystalline silicon layei^v&aid spacer (being composed of undoped silicon dioxide 
and being integral with the urMopelisilicon dioxide cap, wherein the lateral side of 
the gate layer is oriented perpend(culjir to^sajd" base monocrystalline silicon layer; 

a contact plug in contac\^(th sajd base^nonocrystalline silicon layer and 

being: 

composed of a srfcond'c^nductive material; and 
situated adjacept to the gate\layer; and 
a layer of doped silicon dioxide beingxomposed of a material selected from 
the group consisting of BPSG, PSG, and BSG, and being situated over said spacer, 
over said undoped silicon dioxide cap, and in contact with said contact plug. 
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10. A gate stack structure situated over a base/ monocrystalline silicon layer, said 
gate stack structure comprising: 

a gate oxide layer on said base monocifystalline silicon layer; 
a polysilicon gate layer on said gate oxide layer; 
a layer of tungsten silicide on said polysilicon gate layer; 
an undoped silicon dioxide cap on said layer of tungsten silicide; 
a spacer over a lateral side of tne gate layer and in contact with said base 
monocrystalline silicon layer, s&d spacer being composed of of a material that is one 



jdioxide and being integral with the undoped 
(e gate layer is oriented perpendicular 

said base monocrystalline silicon layer and 



of silicon nitride and undo] 
silicon dioxide cap, wherein thi 
to said base monocrystalline si 
a contact plug in conta 

being: 

composed of a^second c<3taductive material; and 

situated adjacent to the gate layer; and 
a layer of doped siwcon dioxide being composed of a material selected from 
the group consisting of BPSG, PSG, and BSG, and being situated over said spacer, 
over said undoped silicon dioxide cap, and in contact with said contact plug. 
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11. A gate structure comprising: 

a pair of gate stacks situated over a base semiconductor material layer, each said gate 
stack comprising: 

a gate oxide layer on s&id base semiconductor material layer; 
a gate layer, compo§fed of a first conductive material, on said 
gate oxide layer; 

a layer of refra^6ry metal silicide on said gate layer; 
an undoped ^jlicon dioxide cap on said layer of refractory 
metal silicide; and 

)acer in /ontact with a lateral side of each said gate stack 



conductor material layer, said spacer being 
iuctive material, each said lateral side of each 
icular to said base semiconductor 



and 

compos 
said 

material la 

a contact plusf in c6ri&ct with said base semiconductor material layer 
composed of a seco^ra conductive t^aterial, and being situated between said pair of 
gate stacks; and 

a layer otfdoped silicon dioxide over said spacer, over said undoped silicon 
dioxide cap, ana in contact with said contact plug. 

12. A gate structure as recited in Claim 1 1 , wherein said nonconductive material 
is composed of siliton nitride. 
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13. The gate structure as recited in Claim IL wherein: 

said nonconductive material is composed of undoped silicon dioxide; and 
each said spacer is integral with^a respective one of said undoped silicon 
dioxide caps. 

6 14. A process as recited in /Claim 11, wherein the semiconductor material is 

/ 

7 monocrystalline silicon. 
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15. A pro^ss a^recit9d in Claim 1 1 , wherein said refractory metal silicide layer 
is tungsten silicide. 

16. A process a&nsciteci in ClaraU 1 , wherein said layer of doped silicon dioxide 
layer is composed of a iraterial\Mected from the group consisting of BPSG, PSG, and BSG. 

17. A process as recited in Claim 11, wherein the spacer is composed of a 
material that is cme of silicon nitride aM undoped silicon dioxide. 

18. / A gate structure as defined in Claim 1 1 , wherein the first conductive material 
is polysilicon. 
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19. A gate structure comprising: 

a pair of gate stacks situated over a base moij6crystalline silicon layer, each said gate 
stack comprising: 

a gate oxide layeiVon said base monocrystalline silicon layer; 

a polysilicon gate layer on said gate oxide layer; 

a layer of tungs/ten silicide on said polysilicon gate layer; 

an undoped/silicon dioxide cap on said layer of tungsten 
silicide; and 

^a spacer oVer a lateral side of each said gate stack and in 
contact ^ltl^said ]6ase monocrystalline silicon layer, said spacer being 
composedVof yhctbped Silicon dioxide and being integral with the 
undoped silicon dioxid^cafJ^herein the lateral side of each said gate 
stack is ori^ntei^/rpendicular To said base monocrystalline silicon 
layer; 

a contact plug ih contact w}& said base monocrystalline silicon layer and 
being composed of a second conducti^ material, and being situated between said 
pair of gate stacks; and 

a layer of doped silicon dioxide over said spacer, over said undoped silicon 
dioxide cap, and in contact with said contact plug. 
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20. A gate structure comprising: 

a pair of gate stacks situated over a base monocrystalline silicon layer, each said gate 
stack comprising: 

a gate oxide layer od said base monocrystalline silicon layer; 

a polysilicon gate^ayer on said gate oxide layer; 

a layer of tungsten silicide on said polysilicon gate layer; 

an undope^r silicon dioxide cap on said layer of tungsten 
silicide; and 

spacer oVer a lateral side of each said gate stack and in 
contadt Vith sefidi)ase monocrystalline silicon layer, said spacer being 
composed^\f jk mat^nahriiat is one of silicon nitride and undoped 
silicon dio^H^ydach said lateral side of each said gate stack being 
perpendiodlar to N suud base monocrystalline silicon layer; 
a contact plug/in contact wirti said base monocrystalline silicon layer and 
being composed of a second conductive material, and being situated between said 
pair of gate stacks;yand 

a layer of noped silicon dioxide over said spacer, over said undoped silicon 
dioxide cap, ancyin contact with said contact plug. 
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